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(57)Abstract: 

PROBLEM TO BE SOLVED: To demultiplex one light 
signal having arbitrary wavelength by making good use of 
4-light-wave mixture carried out in an optical fiber. 
SOLUTION: In the optical demultiplexing device 1, a 1st 
WDM(wavelength- division multiplex) light signal 
generated by multiplexing multiple light signals of 
different wavelengths is made incident on a generating 
means 1 1 . The generating means 1 1 generates a 2nd 
WDM light signal by 4-light-wave mixture with the 1st 
WDM light signal and incident exciting light. The 1st and 
2nd WDM light signals are made incident on a 
demultiplexing means 12 provided in the stage following 
the generating means 11. The demultiplexing means 12 
extracts light of specific wavelength. Then a control 
means 1 3 controls the wavelength of the mentioned 
exciting light. Consequently, the channel of the WDM 
light signal demultiplexed by the demultiplexing means 12 
is changed by varying the wavelength of the exciting 
light, so an arbitrary channel can be demultiplexed. 
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iU8B£#*£C 3* ^^©2 1 B, [5S8 ] fc 
J:«>' [5£9 ] *HB#«cMfc-j-#te*J#-*D-c\ HI©® 10 
fa^copx. /SpxCCStOTJUljRfiAl «cC»l/J»n«fiA 
n ^ ^©^©T^m-^cox . £x ©^KflUlO. C©^ 

[0 034] &£*©&;£%». #H 1 &6A 1 UH 

^Apl&l>l/HnEb^&gApn©S&|B3fcr&£. $0 
^82 3^ *fA*l22 5-C}fA3ftS:fc«#£^U 
l>?Sft©*{i#*l5fel»ytS& 1 WD Mlj^ftiSmcML 
T. 4^S^^C3-&-S^S©ISlii^ ; &^3i±5 20 
«fc9fci«S-r*. «At*. #A*R2 5*»6«fiA2 *J 
±^IfiA4 0*fi^A3tl4«^KB. *W^R 
2 5», «SAl , &SA3 . teiCX. jfcSAS 
jfegAn «C»0T4#ifiS^*£Di*1*5»lttiB#iS 

A psttl> LHn BiSftifeB A pn©a@%£ft£3 *4 . 
[0 035] C<Dtc$>, &^&L2 l*>6ltai3nS7fe 
tt. SlWDM^It, ^©aia^fcjr^COO 

a d M^sa-r s^m-^fc^fo-r 5I2wd m^^h 

#-C*-2>„ 2 2 B. HI WDM^^<t#«rBX 30 

oaj-r©-c. a«^a2 2^6Mt±i$n€)^(*. am© 

ig>i£fi*:teJ:tfH2WDM:fr^{i^t?&S. 2fe£#@2 
1 -cag* i 4 *iRiB^*ec 1/ fcjfcg t ill C&S©:*; 
«-St*»A3NS2 5 2 WD M*5£#fi^K:» A $ 

[0036] atft£M2 6 tZASiSfitcftm 

[5$8] fcJ:tf [SC9] *FI^«:»fc-r4*Ka 
^)6©***C*«^#a2 1 iRDl#tt*»oa!«*fe 
3Mg2 6K:AW3*l£. C©fc&. IH£fS2 6^6 
fftHSft*#tt* ^fS©®^. ^2WDM^Syfefi 40 
»A^2 5-C»ASftfc#»**JJ:tf*2WDM 

[0 03 7 ] CCT, H2WDM;£^^#&C*ftc;T€> 
4*iaEfi^*KJ:- s r£CfcS43eaft«^*tt. 5c© C 

CC. »A#©2 5-r*A3nfc7C«^iC©S43cfeg 

©MSB. HI WDM2f5£3fefI#K:*iW , '5&ch©&fi 
(c-tti-etifcrt&T*. C©fc«>. }fA#©2 5*i«fc£«5! 50 



1$H 2001-77754 
10 
W8] 

[0 03 8 ] C©J: 5 fcfS*« 5 (cen©9V9ir». M 
ffl^K2 3 ic«fc r>rflS*©iftfi*$«fc!yiftS3t©ffl»* 
$ugp-r s c t cc <t r ffiK©jft«-c*o8«S[©ie«-s» * 
jfA-rsct*s-c#s. 

<l»3j8B6*jJ:tfl»3Rgi7) B4tt. W^6fcJ:^iS 
[003 9] ^4fCfel^T. 3*2^6 CCB2tt©?&9J{Cft> 

^It. tHR©BiEa%€>. »£*S3 lKA»3*i*. 

KKtffchS. 2££3M23 IB. C*i6Sjiia#©5f3© 
1 i©fi^(cM LTBH 1 WD M#5£}6fiM© *)*>0 

«f3e©»«©*fi^{c4*«sB^**t;3i±a. c©#£ 

Wfc»tt#R3 2"CIRtiffi3ft£„ 
[0040]tlt. 1M9#R3 3B. «$©®jti}fe© 
«W»J&Wje©»Jfi*«S£S**. B4«C*t»r. It* 
3I7«cKil©»W«c*>*»*OADM6-rtt, %K©ftft 
©36fl»*3«Ufc» 1 WDM*S5*«*tt. 

3 i«:A*f3nSo -e-ur, ig^©a^t. 

3 l(CAI*3n-5„ SAj&ftX. HI WDM^Si^fi-^ 

[004 1] »£#S3 1 W. Ctl6Hie*©5 ^© 1 
ffl©Bie*{C»UT«H 1 WDM*S3tf^©5 ^©# 
S©jS«©7cm^(C47C®jg^?:S.0 3-i±-5. C©«^ 
^S3 1 riDfc3cm#B. &2L^m 1 ©ftSCCRV 

6Sf tB 3 nfcH 1 W D M#3%flHHS. 3 2 © 

aa«cRtjfcatKa3i*a3 4«:A«sti*. jfi»fSja 

#» 3 4 tt. H 1 W D M^nSJfcflr-^* 6«^©aii^K: 

?ch 2 w d M^s^fi-^^w m-r 5. 

[0 0 4 2] Ifffi 3 ftfcH 2 WD M#5£3fe{I#B. 
i&S3M33 4©»RKKWA:»A*a3 5 KA*f3n 

m-^tmo m&<o%m^m 2 w d w^tmn^nK 

■J-S. ^Lt. M9P^JS3 3». WR©iai83l6©tt>*6 
Bf5E©lfti@#fc»£S-»S. C©J:-5(cH*S6tciatg 
©^K^*^5c^^g-CB> ±M© [St8] 
[SC9] tWtt^tfSS ItCctoT. HIWDM^ 

sc*«^*6Bioui-r^**fi-^©*K:4*«as^*e 

C8*4. C©fcJ6, it*^6{CfS*S©«WtC*i*»S^: 
^ttitt5-rH:. Wje©J»lB*«:J:-»T. ftfoiggr- 
^oaifc©^f#^:J5-iKT 5 £1 1 *Sf # 5 . 
[0043] — ^. l»*3J|7 tCE«©*9|{C*>*>*0 A 
DMBtB. 2iS®K*@3 4tCcfcoT > *Mfc*K3 2 
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-CIR K> Hi $ ftfc 4 K&M&%*£J&lr ZtvIC o fc:)fc« [0050] #7 W< 53* 6**ti3 $ ttfcfiiS*. W 

^£lif lWDM^zW^e^l&t. «1WDM* DM^3feM#*JJ:0'4^^K:J:-3T*CfcWDM 

Safe«#tC3fem-^*#A-rS/tACD rggfcj *fPS. * #3&ft{t-*ftt. WH*0WiJ97 4;U*©*^'9 5 4tcA 

oadm6-c«. mm<Dmmft<££i-c, &m<d&&-c *tstswaatiiittc»mrsrz. *^5 4rftiufcw 

[0 044] («W8B8) It*9|8«:l2tt©»5|-C». tffflSft. ifclg3tt£. — #7 ^ 5 4 -caKt/fcB 

19*3812. IIW»B4. HW8«5*Jj:cfSt^0I7©t»m j^*J:cM#ift»'&«c<fc£WDM*^*e#tt. 3o 
«*13BtCE«W)OADM«:*Jt»-r. »*6fSl 2. 2 10 ©#-Hl. T2, T3 *«*50C5 5©TlKA 

2. 3 2*6R9ttJsnfc^#*«« afsna. 

«#K£> #A*K15. 25. 35-CjfASn^ft [ 0 0 5 1 ] COOC 5 5 tt. #- h Tl *»&A»3h 

^**fiS-rS5feilHt#ei J &36K:fil^-r»fiS3n-5. tefctt, tf-rT2K:«m$ft. hT2 *6A*f3 

[0045]«T. HlBtC»-5(,»T*IOTtC*JW*Sltll ftfcftti. rT3 KWWSJl, *€■ L>~C. *-rT3 

©a»«wrr*. *6A*fsn/c3fe«, #- r Ti «:»aisni. f&^-r 

[0046] SOC6 1 -5. OC 5 5©*- I- Tl IC\M 

[^m<omtm<oBm] <* 1 ©5Wbkb©*ss> ju i © 5n/c4M^K j:*wDM*sc*e#tt. #- r t 

4. *» j: of. nimzK&WDmwKftfcrzmmm s«aje7^*5 8B. fbgt*d. AMSKar 

-C^^, o 20 («fiXr ) ©j1fifi-9©**S«L. Sft*©*S^*a 

_[OO4 7]05«. 01 ©HS6J$5£CCfcttSOADM fiSt**. lTttt>%> JS*f^ft©^*U r tCSSS 

©flifiSi^ria-r**. set*. ^io»i©oa n. sw»«s«« s 4*jfiiB^tcj:swDM*safee# 

DM(CfeW-5-&eSr©3fe^-^i' h^^THr&S. 0 ©? + *A?feBrai l B«Cg83£Sft£. 

7B. »l©3WBK«©OADMlc4dl»r4*j(ate* C 0 0 5 2 ] W&mtV a )V$ 5 8TK«Sft;teftSafc 

W><©ilM^imtt^Tia-C*.5. Sur ©#»*«. 5®*-H2 tcAlt? 

[0 04 8] fcfc. 06©m«l«. AA«Ett («S) "C h. #- r T3 *»&»ffl*ti*. *-lT3 «>6tt(B3 

**. H 7 ©«**!». ps//zm/kni$fiT8ilfc *i/tHa«»fi> r ©%fiH»tt. E DFA5 6 rifted 

ifefi^isrc&o. m«a. u mister «^u/dfefi-c* n. *m-*f £^it • a&s-rsfl-Gbfcfi-^fiSS&s 1 &c 

»l©3dB$Bfc*»W*OADMtt, 3 2&©WD AWSftS. #i&3fc<i#S<i@i& 5 7 tt. fri&Ztltcft 
M*i5Jtfll-9©5**6ffit©lffl©ch*»tt-»A 30 MffiRcDr ©#{§# £«PUTlf$B£Bi , 9 £H-f . 

rSt©t?*S. H5«Ctelr>"C. »©-/- F*6e3SS tt. C©»«E*fll#3M@B5 7«CtN*Snaji!l©3fe* 

tlte3 2«©WDM*S5)fefllW. *^7 5 2©-^© -^7-? (H5tc7Hm) {C*e^*ajffl-T4. 

ASttf-rKAWSftS. — SttfiTSMfflBKB 5 [005 3] Si-fSBfe? -f A* 5 8 ?rgabfc4 

(JWT. TTLDJ <bB§IBT-S. ) 5 0^^^X141 fl»*^*&t». ) fc«fctf®ta#tt. OC6 1©*-r 

fcU-tf3fe». 1. 5 5/.mW«©**if«r*xJH^ TlKA*f£ftS. 

C ASSJXBfe? r -f'-rtMHI (erbium doped fiber ampli [0054] — C©^— K-CJ¥Atttjfetf*ft 

fier. «T. I" E D F A J iBSier*. ) 5 1-CHWiS fiW*Jf A*«-^J5XBK5 0KJ:oT4fiSSnytftH 

nr. *^5 5 2©«^©A«#-HCA«3n*. T SSfccor ©*«#». EDFA6 0(tA*f£tt. C©E 

ld5o«. mwsm.m mxmm zMm-rzctic* 40 DFAeo-citMSh*. e©j*A#flr#£JsHiK5 9 

»* r SWffi*ilW*l'— !TC**. U— !fiC©*«»l/— !f*6©U— Jf**^"*"'** 

[0 04 9] *^7 5 2«lA*f$nfcWDM^^ft-^ tWtCSEPT*-* ? * >^-?^3fe^iSS (Mach-Zen 

iU— tfjtitt. C©*7"^5 2T^^$*a"C^£-7r -Y der interferometer type optical modulator ) 

^'5 3icAW$n-2>„ Jfe7 7-fH5 3li, a7(Cm-T^ ^eiSStSCitfT^S. 

gftfmfeZt$-?yc7 r 4 -Tttfcfc. ft 1 • 57m [0055] EDFA60 ntWStx^tftJaaHRo) r © 

m&Hufil. 6 0 /im-C^6^IS[^e^t5c©^7 5 #»*tt. OC 6 1 ©#- hT3 K:AI*3n, 

2» h*7 T ^< (dispersion-fl attend fiber ) T?* 1 ^L/TJSItS^^ ^ 5 8 tCA*fS*l£. -^U 

C©*7r-f^5 3-CWDM*3S*flS-^tt. U— 9 X. nmfo&oa r ©Xtt#». £SHffl#7 Jl>* 5 8 T 
5feK:J:or4«il^?:|ac-r. so JSW$n. SCXOC 6 1 ©#- r Tl tcAW^n-S. O 
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C6 l©*-hTl (cA*fb?c4^^jg^K:J:5WD * ttfom&lc^XU. r >f 5 3 dcMft 

Mirs&tm^ (ftmmkur (o^tm^^^r^\ ) & b. ^fe*@«oc 5 sfcjr^sws^ < 5 8 &t 

TOC6 1 h T2 ^IT*7 7 ^f^6 2^lii l(C*fi6U r ^'6 2 GC^tSU g 

sns. m^mtx 5 4 tcatjeu um^mtnmmme 5 

[0 056]*7 7 -f^6 2H. <fcoT4#i6 &C*f J^T •£> „ 

?l^tCJ:-5>WDM^S3feft# ( o) r©ifc{I-5|£#tf „ ) [0 05 9 ] W*^8 (ClBiS©^ £ lit 1 ©^St^i 

tcB0 t 4*aaB^*iSCU. »4 36tt«^K:J:iWDM ©SttfcH&Ko^TW:. jfe3M*SK*Mfe)teflMHHSIl 

4^?g^fCJ:-5WDM^5S^«# (ftJS^cor O^: 10 CC*fI&TS. 

«#*^tf. ) iW4^zg^-tCj;-2 > WDM^7fe<i-^ 1 ©**S^!sl©^ffl^) C©<fc 5&«J&©OA D 

tt. ^7^;U^6 3KlA*fSn-5. 0 MCCfcOT. 3 2^CDWDM^^ft^^. c h s (ft 

[0 057 ] *7^^6 3(i, WDM^ftff-Sf (ft SMtos > MAs, s»Us^32©^[) ^ 

^ig^tCcfc^WDM^^m-^^jtS-tf^Sl^^ [0060 1 ^1 O^IJS9l5SgtC*JC»-Ctt, SW^Tc? -< 

MlS^^^^rab^,, ^;U^6 3*>6«tii$nfclf M5 8(Dg«««Ar (ftJli&ifccor ) tCtotTfl-iS 

43feiSig^K:J;-5WDM^^<t-^« l EDFA6 4&C • WAT 2>ft<D®& (ftjg&ifc) ##Ug$ftS„ C©fc 

[0 058 ] (:WE£fj| l Q&^tt&Oftf&nffi) aSfi-^fc ct -ptiD 5*DftS?S»a)s#%SSM^7 -< 

1 «fcO*it^3 tcfEtgofSBjilfS 1 ©HJ6J&SI 20 5 8 <DftH8%a> r Cc— J: -p 

t©*tf&M^COt,iT«, fSi^&ttTfc? r W ^ 5 3 tc r, $JffillI3g6 5 c h s ©:*;£#i!£ • # AT £fcst> 

fcfl&U ^ig^»OC5 5fc«J:i>*SIM7fe7^^^5 JC». TLD5 0*^JgT-SU-1f^©ftia^<i)p ?r 

8fc*ftfcU «HSP^gtKiMRliaB6 5(C*US-r£o [5$B] KS£l\ 
31 2 *s«fc 0'IS^^4 (ClSttO^i 4» 1 ©HJSJ&SSi© * 

cop=cops= ( co s + co r ) / 2 • • • 0 

] 

£&&=fc5K:TLD 5 0©M»J^£iiHJfPTftl;£«i:l>. [0 06 3 ] 0 5 (c^-T^a tcfctt £!?©-/>- F*>6 

[0 06 1 ]mtf, chliftft-iAtitl^c C©^- F(cA*fSn-5^c«, E6 (a) (c^-Ti:^ 

B. cop =copl= (col +cor ) /2£U ch5£# &C, ftJI&ifccol ~co32©3 2<i©3fc<t-^ (WDM77S; 
& • *PAT cop =co P 5= (co5 +cor) / 30 yfcft-if) r&S. C©3 2 <i©^ft#tt> ftJ§&&cops 

2i-rn«<fct,^ Aftffj&ifcfiii Lttt, 32jg©WD ©U— tf^t^7-5 5 2-C^ig3n. ^7-Y^'5 3CC 

M#5S3fcfI-i|£i£fi 1 . 53Mm-l. 5 6 um<D&t& ASfSft*. -ei/T. 3 2<B©#fi#«, r -f>*5 

{CO. 8 nmlSrg?E8t^tc, T L D 5 0 iUt 3*r. ftfl?fi»<aps©U— tf3Bc<fc->T [SCI ] KgS 

fegl. 5 8±0. 0 1 um^mO-cmm^&& 5 4:£&S££igc$*aS 0 CCDtcib. m5lC7rrtmm 

1. 58mdi~1. 6 1 ym©®B-CgIM-r5. -£L MCfcWSft? r -T^'5 3 ©WttJiS©:^!. M6 (b) 

C©a^^CJ:^-CWDM^S3lc{t^ ; £^«l. 6 iC^-Ti^K:. ftjlj^iSCcol ~co32©3 2ffl©^:ft-^ > 

2 Atm- 1 . 6 5m m©wi^C 4 cfc^fi^t ftJ^Mfcco ps© U-1f^*i <£C>*ftJ!ig£fccol#~co 32# © 

C©«^«:«. ^7^^6 3 8. ?SS 3 2^1©45fejgjg^K:J:i > ?feft-^t?*^„ 4t1£ 

i . 6 i u moytzmm-rz «t ^ tcssTntf =fc^. ^^issTtm-^iJ, -€-n-en7c©^«-^<ti5i-© 

[0 06 2 ] C©<fc^K:$i|©I513S65« > »ft-»At 40 nNR*$tf. 

^chfCjCDT [SCI 0] (Cget,iTLD5 0©|g»l^ [ 0 0 6 4 ] cn£©#{l-5f». 5 4t?ftJS?SS 

i»*W»-r*. TLD50B. fgi&m5fe(Cj: , 3 [^1 col -co 32© 3 2 ffl©#©-5*H*S3*i. ft^S^cops 

0] (C^^ftjl^cops©U-if76?:^iL > C©b- ©b— tfTlcteic^ftS?^! co 1#~ co 32# ©3 2<l©47fe 

1f3fe«. EDFA5 1-Tifilil§nr*7"75 2(cA*fS &§£(C J; 6yc<t#©^OC 5 5©**- h Tl KA£f 

n-S. EDFA5 l©fijff«. f7 7 >f^5 Sfcic^yc ?n5. h Tl CcA«$tifcC4a6©*«. #- h 

77 -T^'6 2f 4^ifiS^iac-r©(c^)&:*(J^t?* T2 ^6Wtfi$n. ^;l-^5 8K:A«$n 

CCT. EDFA5 1«. 1 f@©^7 r -C^'itiflS ^bt, SIM5t"7 a 5 8TCh6O*05 % 

■CB. *»JMUfl*»fi6n«:t>»^tCtt. ^E»<cM»* ^6S*fM5fe7 ^ Jl/* 5 8 ©JS*fjfc5 A r ©^S©7fe 

if|iss<!:Tn^j;t='. so $nt:oc 6 i ©*f- hTi tcAW^n-s. -r^ctj^. 
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u— «f*©ftJS«*tt. [SI 0] *«te-r«fc5«:*«Bl * 
$n-5fc*<ar = o>sre;fe K*fM:fc ? -f Jl- £ 5 

8 "Cft S&tfco) s#©^<l-^* 3 S*f $ ft 3 . 
[0 065] SS*Snfcft««»a>s#©*«#tt. OC 
5 5©tf- HT2 hT3 tcStlHSft. EDFA 

5 6 *^UT#fcfc{f-W§lElSg5 7 -C. 
ft-S. E D F A 5 6 TftI8BSa>s#CWW#4J«BT4 

©b. «-iK3fem#SfiliK5 7 rsm • fe«ci&KttX 

^••7-*li«T-5/ca>-C*-5. CCT, ftjg#8&o)s#© 
£fflHHX. ch sCW6g#iH— ©tt«**tKDT?. C 10 

s £s« • «mr * c iteffl^ ts. 

[0 0 6 6] Vtcifir>X. m 1 ©ftJSJfcSSKfcttSO A 
DMB. ©JWI5IK6 5. TLD50, EDFA51. * 
^752, *7t^53, OC5 5 fccfctfJSWSBfe? 
^>5 8KJ:-9tch8*»«t5C4*sr*. ED 
F A 5 6 * J:tf#*bfe®**eiaK5 7 "C c h s ££m 

fi^f (c) ecfctf-S^B. 16 (c) (C^f J:5tc. ft 20 
^^ci>ps(DU--!f^:*iJ:(y r ftS^c<)l#~0)32# #>6 
ftffl«a»«as#*l»C»^3 1 <I© 4 yt®M£;K.& zietm 
Cft6>3 HI©#m#B. OC6 1©tf-hT 
l KASiSft*. 

[0 0 67] — * A36fi-^£)£[5ISg5 9 T^JiESft* 

CO 1$= 0)1 O)2$=o>2. • •. o)31$= 
*L-C. §ftS«8a>l$~o>32$ ©32ffi 

-en^nnia?^o)i#~o)32# ©3 2<i© 
-o)32$ © 3 2 <@©3fcfi#tt. ^en^nftsi^oi - 30 

0)32© 3 2{I©#ft#£|H— ©tt$8£^tf. 

[0 0 7 1 ] 3fe7r-f^6 2 fr6l*ffl§ttfcftJ989£a> 
l#~o)32# ©3 2ffl©#fs#. ftSjS»o)ps©U— !f3fe 
fc<fctmj^&$fco)l$~-- co32$ ©3 2 #7 

•Ol>£6 3&CAS*3ft> £7^^6 3TCtl6©ft* 

*>e>nsie^to>uif~o)32# ©3 2m<D%m^is^z>nm 

j£ifco)ps©U— W6*HSK3*i*. C©fc#>. S5K= 
r«0ff ©*7-f jua»6 3<WWtWI8«:*»W**t*. 06 
(f ) &c*vr<fc ; 5K:ftjg&8:o)i$~o)32$ ©3 2<i©56 
«#. Tttfofc. ft^j^ftcol ~o>32©3 2i©WDM 40 

[0072] C^l/tchs K§rfett1IHR*£tf#flM» 
iffi A£ftffe©c hfcBC©^- FKA**HU©tffR^* 

ft/c 3 2 &©W D M^Sftff-WX© ^ - F 
Sft-S. Lfc*S-?-C, ^l©Hteff$SIK:teW50ADM 
B. MflPSB8 5> TLD50. EDFA51, #7' 7 
5 2. OC6 1. %MW3by 4 *£5 8. %Vr-i^Q 
2isJ:Vyi7 -< }\st?6 3KlJ:oTch s^ftA-r^Ci 
#"C*. EDFA6 0*Jj:O*ifA7lcft^SSlHl8g5 9T 
chs4t)iSt5CiAS-Ct4. 50 



fcftJffi^a>s#CWfc«*ltt. EDFA60T31 <I©3fc 
«#©#^7-£^*>1±*fc£>K:iiifl$ft-C. OC6 1 
©#- h T3 (cA*t£ft£. C©£j£Sftfcftj§j£g!o) 
s#©#ff-^B. OC6 1©#- hTl #>6i-ffcH£ft. o) 
r =o)s#T*>S^6iS*®^:7^ JU^5 8-CJSWSn 

r. sc/oce i©#- hTi tcA*t?n-5. 

[006 8] OC6 1©#- hTl tcA*fi*ftfc3 1 <I 
©5t<I#i^S3n/c«jg^o>s#©3fe(t#<!:B. OC 

ei-cM^im, *-HT2 #>p>*fajSftS. c 
©fcft. H5tc^-rtt»fd©*tt. @6 (d) temTJ: 
9K. ftS^cops©b— tf^*J«fcO*ftJg^o)ir-o) 
32#©3 2<i©4:&&S^CtJ:&»*rC£>*). £J£3 
n/cftJ§&^o) s#D#{I-5|B. 4 #j£jg^&© c h s K. 
2tJ&-f 4 {4BK Jf A S ft Z . 
[0 06 9] C©ftil^o)l#~o)32# ©3 2{l©7tft 
^•K. *7r^8 2CtA*f3ft£. -ei/T. 3 2<i© 
:fcif#B. *77^^62*-C, ftJS?£tfco)ps©U-1f 

*(ci-3t [sn (c^-5 4^zg^%sc/ec§n 

6„ C©fc«6. 05{C^-r®^fetC*JW4^c7T W^'6 
2 ©StffiSssO^B. 06 (e) tCTjrrJ^K:. ftj§&& 
o)l#~o)32# ©3 2ffl©^M-^> -AJ!#tifco)ps©U-— !f 
^*3J:(Ll f ft^^o)l$~o)32$ ©3 2<I©4#&Zg^C 

[0 07 0] CC-C. [SI ] £9. 

0)31 0)32$=o)32 • • • [SI 1] 
[0 07 3 ] Sfi 1 ©^S^dCfeW^OADM 

B. ±5$© <fc 5 (c#ft • jf A-T 4 c h ©^jE#®il§7fc© 
&SAp ©^HKJ:^Tfrftft£/ci6. [^©sm&js: 

tt^fiH5£©ssM3ic7 -* * * ^fi^ffl-r ^ ctms 
&i>9*ija***s. ^^>k. mi©^^^tc*>H-t^o 

AD MB. ±^©«fc ^ • if A^T-Sc h©^|g^® 

e^©iS*Ap ©^jEfCio^fton-S^c*. IbS^:© 
iSS A p ©fSg£iS«> 4 C <b *i*S-C*-5 „ 6 
5tt<fc£TLD50 (DmMMCD^miW^f+^-Um^ 
tc«. T L D 5 0©MiM4lS1"5v;l/fftSn v 

*-%edfa5i ©firfg©ti-rn^— ^(c^t-5>©*5 
[oo7 4] McDmmBiBic^xmmrZo 

DMB. 1**^ 5 *$ «fc OT»*3B 8 tC§B*S©f£BJlK:*tEt;-f 
SII*fe^^-C*-5o 08B. ^2©^*i^«IK:*JW40 
A D M©i«l:St0t$. 2.. 

[OO7 5]09B. ^2©HSS^©OADMK:*iW 

z&mm<Dytx^z h^^Tn-r^T^-s. 01 ob. ^ 

2 ©Hife^!il©0 A D M(C*$^T 4 ^tm&^^C § 

[0 07 6] HOCDflMBv ft^iS^ (j^fi) t? 

010 (a) ©JKWB. &ft#f$n?£> 0 . «M 
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b. &&-c$>z> 0 ztc. mio (b> (ommt. 

-SOADMB. SigCDWDM^Si^m-^O^^^^fiES 
©c h*»tt • i*A-r-5fe©-CS>€). 
[0 07 7] BI8K:*5l,>T. BUCDy- F*^6{S13txfc 
8 &©W D M:fc£?tfl-^i , EDFA9 2KA**i*ft. 

ft*. ai£r*«HwiaK8 0Kj:->T-€-n-en» 

JgftJl^£i!HJ®);5ft£8<I©TLD 7 0tCJ:-?TA£ 
Oft: U-lfTEB. WDM*^7 7 HCA»*£ft, 
ft&. ^?n/cl/- t^B. *7T-Y^*t«S 
T. TFAj 4«BB-r*. ) 7 2 r* light. WDM 

7 0 B. igS&HSSi (£ASi£) *WSPT3 C ilc «fc ,T 

[0 07 8] Cft6TLD7 0. WDM* 7*7 7 1 *J <fc 
CXEDFA7 2A^®|a^9 5*5<ffiSSn-5„ CC 
T. -ST L D 7 0 ©&&g££K. WD M2f5ttfeft-9©& 
^ft#tc*tL/T K8] fcctO' [5$9] *mtc?-2Mifi 

J^fi«*@5tr-5jKfin^*-?rWDM*^'7 7 1 iS 

TL D 7 0 £©|BK*ft*ftRW *©##$■"?*£. 
[0 07 9] WDM*777 3 &CA*f SftfcWDM:^ 
3fem-^i®e3fc-C*-SU— £££12. C©WDM*^5 
7 3-C^2g$nT^;7r^^'7 4tcA«tSn^„ 

^<7 4tt. iaio ic^-r&Aftmz&zn-oit? r A 

'*V$>2>* -rt£t>%. 010 (a) tc^-rcfc^tc. 
W><7 4©«ft#»ft«8«»tttt. ©AitfcWb. 
^©^fflfctt^ftjg&ifci LTfeg^tW^Ettfo-C* 
-5. 3 6CC. C©#*Hfctttt. *7t^74©«I1* 

ewe»ft«*s&»ttr«-r4. 010 <b> tour* 

»*r*43Kftffl^*©fl«iR». eJttSRfc-tft-eft 
art, /sx#mi. cn6©miKB. ±&©[5X;8] 

[0 08 0] fcfc. 010 (b) KB. -MiLt. ft 

nssRas . at . cou ©^ecttUT-tft-efttcattS 

"TSUJSifiSBtops. copt. »pu©ftiS#*flEfflS#*c 
tKJ:»)JB*-i"*ft«jSaRa>s#. cot#. a>u#©*4#« 
8^*fewt. H8KR-jt. -f^7 4TW 

DM*SC««*tt. «B*r**U— !f*KJ:->'C4* 

[0 0 8 1 ] *7T-f><7 4*6»a3ftfcftita#. W 
DM*at«flg^*5J:Cf 43t»SB^K:J: -jTSDfcWDM 
£3&£ft#& HMIl7^l'f©WDMA7'7 7 

sccAWSft*. — u-if^s^&rs^i(*u- 

1f (JWT. TLDJ <tB5iET£„ ) 8 0-l*6OU-!f 
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#tt. EDFA8 2-2tCA£ti*ft£. LD8 1-l©jfcJg 

jfeSB. wdm^*mo c h 1 ©ififi a 1 &c*tjt;-r 

S. EDFA8 2-2t?*WIS*lA:U— tf*tt. 7G7 -f * 
$8 3-tiCA4*Sft&. *7^^8 3-lB, FBGT 
*«5. ^©^'hStt&SB. c h l©jfcgT*£&SA 
1 CCSS 3 ft. KS**B. ffi5St*K:tiBe3ft4. — IS 
(C, LDB. «K^iOrKW-SftWft«*+'Wc* 
*->JMW"*#. c©J:9<e*7 -f ju* 8 3-i*fi6ffi 
T5 C i tc <fc 9 L D 8 1 -l©£Sg&K«&ft A 1 ©#— 
FS6&K£S3 C©7c©. 7fc7 
j)l>283 -UcStt S ft*3iaaBS 8 4 -ltc jfcft A l © 
U-f»©*t*l6f 4C 4. M1S8 4-1 

B. *©WBi*W»iaiS8 OJCfc-aTlWffliSftSIIBSSE 
B©7»A5i*>jf- JB#93SI8"C* £ . Tfc^lSil 8 4 
-i«:A«3ftfcu-lf^B. JSHrt-^ttiHfrcSMSft 
r3feft#i LtWDM*77 8 5 0cA*f3ft-2> o 
[008 2] COi?4LD8 1-1. E D F A 8 2-1. 
367 8 3-lfc<fcC«fc^i3g8 4-3* <=>1*J£3ftS 
TteiaiES* c h 2 £rt> L c h 8 tc-3t>T©K&« jS-CtEIH 
Hf*«W»"*. Cft6Sch©3felSI5«:*jW*LD8 1 
-2— 8 0-8*5*^7 -{ Jl/^8 3-2~8 0-8B. -eft-e 
ftfctJGo-r* c h<D&gK^ft#T^©^&fifcJ:t>** 

H>K#?&g#8ff-3ft*. 
[0083]Cft6LD81. EDFA82> ^-(^ 
$83, 7fe^lSS8 4. WDM*-7'-7 8 5*iJ;0'EDF 
A 8 6*>e>#A3fcffi-^£Jj£lililS9 6**flteESft*. S^fe 
^PS8 4#>6*f£ti$ft/c-§chB. WDM*77 8 5 
tCA**3ft. ^SStvtCOOADM-CjfASnS^* 

C©3fefi#B. EDFA8 6(cA*f3 
ft. *tHI3ftrWDM*7"7 7 5«:A*fSft^. 
[0 0 8 4] WDMA7 - 7 7 5lt StF^©^"? y ■{ ^1 
AiPh (DmWt. W D M73^*ft^fc<fc ^ 4 3688teK: 
i^t^DfcV DM^^Tcft-^© * *> 6 W D WT£3tm 
^EDFA8 7^igtiiifetC, EDFA86*> 
e>©}fA3 ft-S^t 7fe(t-^?:Si@7lcteci;D J 4 jfeSlSJB^K: 
J:oT^DfcWDM^7cm^c^-r^„ ^jfe$ft/c 
4^?l^K:J;oT^C/cWDM73^«-^fc 
J:D c JfA3ft'2>^#7cm#B. 7^7 r -f^*7 4 ipl^l^ 

ts^tiftjBaaM*tt*»^*7 7 -f^76 (caws 

ft. BiB*tcJ:-3T43^»^KJ:*WDM^rSC*(l-^ 
«:?|(y r 47fe^il^ ; S:iacL. S47cjgS^«:J:^WDM 

[0 0 8 5] 7fc7T-f^7 6*>6«m$ftfcJS&£a7fc. 4 
7c^g^«:J:oriDfcWDM^*fi#. JfASft-5> 
7fc«#te J: cm 4 ^zl-^«: <fc -5 WD M^TtM-^ 
B. 7t7 ^;l/*7 8&CA*f3ft£. jt7^f7 8li. 
SlIBTfe i 4 TciSSo'CC J; oTit fcW D M^Tcfi-^ t 
^rSK-r-S i 4i(Cjf ASft-5>^#7fefi#<!:S47lc^il^ 
CC «fc £ W D M^Syfe«-^ t « 3 -5. emft^HK 7 
so ^;i/$r*s. 
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CO 0 8 6] %V <)\s*H 8a>6t*tti$*lfc«4#&S 
^tCfcSWDNtfcaBfef^tt. EDFA9 3«C«fcr>Tif 

7 5 t#gt3*ifcWDM#5£#ff EDFA87iC 

1 X8*7"5 8 8&CA**3*l&. ft 

-1— 8 9-8&CA*tS*l£.> 

[0 0 8 7]*7^^8 9-ltJ l tjM^i&fi* c h 1 © 

£8 9-l*ie»*fai3tlfcc h 1 «. E D F A 9 0 -l"C*f 
♦1341, 7feS<1^9 l-lttA*f$ft£o ?tSmS9 1-1 
tt» *(l8PiaiS8 0KJ:r»"riWffll3ftv SftLfcc h 1 * 

WMvxmn^m.'otiir, c©7cS<ii§9 i 

ch i*ssa»-*. 

[0 08 8] C<DJ:9&%7-f A>*8 9-1. EDFA9 
. 0-lfcJ:O*^S{iS9 l-a#>e>1tl&;*ftS3fcl]8fi£c h 
2&t,»L c h 8 CCOt>T|g«lic1tBE-C3feia!S*flt)SS^" 
€»„ cn&*ch©#@»,«C;lBtt*#7.fJl'*8 9-3~ 

#ISit-Sft£. cn6EDFA8 7 v 1X8^58 
8, *7^M89, EDFA90 fc.=fcCX7fc§«S9 1 

[0 08 9] iJBF 2 <D£ttt£JK£ <Dttfcm&) 

n&m 5 (CEttomS^IH 2 ©3HBB»£ ©*tl£W«K: 
ol-Tt*. ^^®fc«fc7T-f'<7 4tC*fl£;U 

7 7 5 (CJUSls . 3!»*^8K4*7 r -f >< 7 8 K»J6 

i/ N mmtsmPBBs oicttjcrs. 

[0 090] KEM©fMI!£i&2 ©*H0B*£ 

IS 9 7 K*f J£ L . A#ft#£j£Hf8 9 6 

m 2 <Dmmmm<D{mnm c ©£ 5 &«j£© oad 

h3, ch5isJ:&ch6*fti&-mA?2>m-£U:^ 

[009 1 ] m2©HtS^SSCC*5^T», $0©@IES8 0 
». 8<1©TLD7 0©tp*»6#iS- JfASn-TtcSJi 
■f-S c h©ii^K:^bl^^©T L D 7 0 ^riUR-rS. 
C©«T?tt> ch.3. ch5tecfctfch6£#i!£-ifA 
-r-5©T?. 5<i©TLD7 0, TLD7 0-1- 

7 0-5£3i#;-r£o LT. Stf®J|5iS§8 0«, C*ie>5 
O©TLD7 0K:ch 1, ch2, ch4. ch7*J«fc 
D f ch8tC4^g^^G31±SiSSApl. Ap2, A 
p4. Ap7> Ap8 (ftS&^copa, cop2. cop4, cop7, co 
PS) ©JSi@^=l:^n^n^3-l±-2.. 

[0092] cc?, &motc&ummz. wdm*^ 

77 1^311^ •SiSfiApl, Ap2. Ap4, A 
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p7. Ap8*TLD7 0-1-7 0 -5(C £'©.£ 5 KSI 9 15§t 
TfcJ:t,>. MtM. TLD7 0 -lGUSj&BA pl£. TL 
D7 0-2(CttiftfiAp2*. TLD7 0-3&C«*&RAp4 

TLD 7 0-4tC«ifiSAp7*. ^L/t, TLD7 0 
-5CCIi»fiAp8*«IOSr'CfeJ:<. TLD 
7 0 -HC BjgS A p2£ . T L D 7 0 -2tC ttifeg A p4£ . 
TLD 7 0-3&C«#cSAp7£\ T L D 7 0 -4(CiijgSA 
p8£, fit, TLD7 0-5«:li^SApl*f!l0S'rr 

[009 3] WDM*^77 1 ^-^ftTcftJi^ctStco 
pi, cop2. cop4, co p7, cop8©li)|a7c«. F A 7 2 T'if 
M3*VtWDM*?"5 7 3K:Aat3*iS. FA7 2©W 
f#», %7r4*l 4*J<tO'^7T^>'^7 6-C4tc^S 
^&ecT©K^#fcf<J#"C*-5. H8K:^-r©0?atC 
*JW-2>««©^- K*>6>CO/- FtcA*f$4T.S7c«. 0 
9 (a) {Ct^-T^SK:. nmW.WLa>X — co8 ©8<i©^ 
{§-£§■ (WDM*S*f-§) -C<&£„ 
[0 0 94] C©8ffl©7t<l#«, ftJg&$:copa, cop 
2. o)p4, co P 7. cop8©JSili^:iWDM^7 - 7 7 3T£- 
20 jg^tx. T^^r -f^7 4&CA*fi**l£„ -ei/T. 8<1© 
7c<t-5§-«, Tc? 7 4 t£-C\ ftmffi&up-L. cop2. 

op4. cop7. cop8©JK>g#K:<fc-?'r [5£8] fcJ:c>* [5£ 
9] ^^4^ig^5r@<:SnS„ C<Dtctb. 08tC 
^TS^fbK:fcWS*7T^^7 4©*fm^©7fe(i, 0 
9 (b) (C^-r«fc^K:, ftmfiBSL co l ~co8 ©8 <!©7fc 
fl-^-, ft co pa, cop2. co p4. cop7. cop8©®|33fe 
*JJ:c7ftJi^tcol#. co2#, co4#. co7#. co8#©5(l© 
4^S^icJ:^«#-C*S. C1C-C, 4^&g^tC 

30 if. 

[0 0 9 5] Ctlfb<Diftm^<D^h<DMmmm.o>l ~co 
8©8ffl©7fe(l^-tt. WDMA77 7 5-C^3nr^5- 
^c*m^-SftI5!8S9 7(cA*f3n-5 (09 (c) ) . $ 
e>kl. cn6©7fe®#©^%©ftJl^®!copa, cop2. co 
p4. cop7. cop8©IS@3fe*JJ:U : ftS?e^coa#. co2#. co 
4#. co7#. co8#©5ffl©47b^?m^-K:J;S7c:(s#«. » 
A7tft^*.^I51S§9 6 n/c c h 3 . c h 5 te J: 

Zfc h6©*f^ (ft^^co3¥ t co5¥. co iWD 

M*7-7 7 5tM3n5. c©7cfc. 08fc^-resf 

40 dKfeW5WDM*77 7 5 r -f^7"6 i©P^"e 

tt. 09 (d) K^-TJ;^K:, ft S^co pa, cop2. co 
p4. cop7. co p8©®|H7c. ftiS^^com co2#, co4#. 
co 7* <0 8#©5«©4*«iI^H:J:S*lt-9*J:CfftH 
jg^[co3¥. co5¥, co^Djf AT^# c h 3 » ch5i5i 
CXc h6©7t«-^-C*2>v 

[0 09 6] ^cfc. ftJiifcifccol -co 8 ©3fe«-^©^gt 
ift^ig^co3¥. co5¥, co 5¥©7c:m^-©^iS i tt . 
57 54'-Cll^FtC|BC-5yi:&, 0 8tC«. 09 ( c ) tC 

50 7t W^7 6tcA*f$n-5>= ■€• L/T, ftJS^col#, co 
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2#. co4#. o>7#. co8«D5<l©4^ig^(C<fc-57lc:ft-^ 
«. 7 -f^'7 cop2. cop4. cop 

7. co ps©10@jfctc J: ,T [SC8 ] fcitf [SC9 ] Kf56 
5 43t«»&*?fO c iecStia. ddT. IIJli&£fcco3 
¥. coS¥. co6¥©3fA"3~^#c h 3. ch5fc<fcc;ch 
6©#«#tt. [5£8] [SC9] *i»fc3«ct»fc 

£>. 43E:?SS-&*ecrci«i&t,i. C<Dtc$>. 08tc 

CO 1$= col. CO 2$= CO 2. CO 4$= CO 4, 

tfiJ&AZ-r&o &ft^i&tfcco IS, co2J, co 4$. co 

7$. co8$©7cfi-5t«, -en-en^ffijg^col*. co2#. co 
4#. co7#. 6>8#©*«#4H— ©if«*dt»*»&. 6 
Ji. SftJSz&lfccolS. co2$. co 4$, co 7$. co 8$(D7icM-^^ 
co 3¥= co 3, co 5¥= co 5. co 6¥= co 6 
-r-*£#>6. c h 3©:?'J ? F&tco3¥#. ch5©^y 

? Ftcco5¥5&i. c h 6<o#v -j Ktcco^-en-enwA 

Sn-S. *7T^^7 6*»6S*US*iA:436»aB^«:J: 
■53ftt-f« ®i§7£, W4#»ffl^R:J:*#e*MaJ:cH* 

«fcy r ffll|a3fe*Sj£Wr§*i.5. C<Dtc#>> m8lC7f;-?mmf 
©*7^;U*7 8©»HiMl«c*sW**tt. 129 (f) K 
m-Tcfc^iCftJlSt^colS. o>2S, co4$. co 7$. co8$©t£ 

«^fc.i:c>*ftja^co3¥ > co5¥, cowc^i^ -T&to 

*>. nm$L®a>X ~co8 ©8jg©WDM^^c«-^-C* 

[0099] CHtch3, c h 5 c h 6 (Cfr 

fc&tjftR*£tf#m##SA<? ftffe© c h ic»C © ✓ - 
FK A*fiw©ff $E#fitf#;* titc 8 i£©WD M^TEff-Sf 

F^tasti*. — ±a©ifA3ns-^ 

#ch3. ch5teJ:i>'ch6tt. #©£ 5 
-5. 

[0100] 8HJ®1@S&8 0 tt. c h 3 KttfotZ-ftgM 
3§8 4-3*WttU MISS8 4-3tEDFA8 2-3fc 
<fct>*7c7 ^;^83 -3^r/rL>r ASJStiS L D 8 1 -3#> 
P>© U— tf^i*Hl-r^#fftfgr^PT^ C ,1 
ch 3££j?£-rS. R«K. INffllBB8 0H:. LD8 1 
-5. EDFA8 2-5, ^7^^8 3-5feJ:[;MK 
8 4-5tCj:-?T ch 5££»&U. LD8 1-6, EDFA 
82-6, %?4)\>*l8 3-6teJ:Zf^^8 4-6tC<J:-? 
tc h6^3EfiS-r-S>„ 

[0 10 13 CCC. ch3. c hSfcitfch 6£G& 

Kttsnftt»?t8b. slds i *>6©u— -en 

SftSCiliSct,*. £cfc. COOADMtiAT^tc 
h£B£< ch©LD8 liPhOls-VltZmmicMm? 
<5«U£*>e>. 3t^HS8 4iWDM*^8 5 iOHK 
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*9 (e) K^tJ:^, ftJBft&olft co2#. co4#. co 
7#. co8#©5<S©4^jg^iC«fc2.^<t-^. ftjaiffiRa) 
pi. cop2. cop4. cop7. cop8©Sj^a^;. ;ftJgjgifccol$. 
co2J. co 4$. co 7$. co8$©B47&£ig-£&cJ:37£fI#i3 

<ty ; ftja^co3¥. cos*, co 6¥©# at^ £ Tcft-^r $> 

S. 

[0097] CC-C, [318] tecfct? [5£9] ct»5. 



co 7J — co 7, co 8$— co 8 • • • 
10* tt. •€-4Ve t ftftJS8t&eol , 
3fed#iP-©fS«*^tf. 

[009 8] -eu-r. 



[5U 2] 
co 2 . co 4 



C07 . C08 © 



[5U 3] 

T*fI&T-5^PS8 4tas&ur. 

[0102]SI?nfcch3. ch5Mc>'ch6 
tt. WDM*77 8 E D F A 8 6 -Ctfipl 

StlS, C<D<t5(CL-TWDM*y7 7 5icAW;*ft 
20 £. Jf A-T^-* c h 3 . c h 5 *Jcfcc>' c h 6 ©Tcfs-Sf # 
£j&3ft£„ — WDM»77 7 5 r^sssn/cftM 
&£fccol ~co8 ©7cM^W:. ED FA 8 7. 1x8*7" 
588, j£7^W8 9fcii;EDFA9 0^(/tS 
7fc§ft3ff9 licAWSti^. CCt, &JfcSftS9 1 1! 
«. -(^^8 9 ©aiS^* 5 c h c: i n 
•2>©-C. ^fS©ch©*A*t3ti-S. 
[0103] HMMIS8 0 ». COOADMtMt^ 
tch*!ch3, ch 543^:^0 h 6 fe©-t?, cn6© 
ch(C*tlS-r-57feSfgS9 1-3. 9 1-5. 9 1-6*6© 
30 ^ffi?3£l§T, CtlP.©c hJC^^n€)t»$B?rI5c'3Hi 
•T. ±^©^-C«. ch3. ch5fc<ti;ch6 4M 
•jfA-r^^K-^^T^L/c*. ^-fe-ifA-rsc 

h fcjtjts ■&T«g#©ft«aaR. ^sass 8 4 *s «t cf 
rffS© c h ?:7>iK • Jf A-r s c ^„ 

[0104] S/c. ±M(DW-Cte, ftifcTZ, ch©!^ 
<t »Af 5ch ©<@£$! -&/c:*i. » AT 5ch 

^{CB, #A$ft£#>-3fcch©y'; 7 FKtt, Ttm-^ 
40 35^^^^t^Ci(C^-S>„ JiLh©«fc^(c, ^2©*^^ 
BKfc^SOA DMl*. flj©@^8 0 . El|B3fc2Sl9 5 . 
WDM*7"77 3, *7 7 -f^7 4fcJ:D : WDM*-7 , 7 
7 5 K J: •j'CfiSOiWrcft-jtffiS© c h Z> 
Citf-Ct, ifA7fef3#£j£I5|S§9 6, WDM*^77 
5. *7 7-f^'7 6, tc7 -f;l-£7 8(cJ:-7-ceS©<l 
^tr * -o Tffit© c h **p AT S C i ^ 
[0105] ifctc. sdo^Sfe^fcoti-rsftBJ-rs. 

3 (Dmffl&m<0&f&) » 3 ©Hife^filK: 4SW SO A 
DMlJ. IS*^6 vnum 8 (Cffif8©^«:*tjt:r 
50 SUSS^JH-C^-So S3©*SfSig2©*l»ii 
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Jf3©SI;feff$!!gr«. O A DMT #<&-r + * 

[0 1 0 6 ] 0 1 1 tt. 5H3fiD*«0g»fC*JW*OAD 
M©«teR*iiVj-E|-C*S. B12B. iff 3 ©Jfeifejgtt© 

•5.. JH3C«KJKBK:*jlt40ADMtt. 8i£©WDM 
3F3£#flMt©5 fcfr&ffiS© c h • n\? 5 £>© 10 
•X?**. J|l2©jt*t»J»{C*JW*OADM<fcR— 

ms-rs. 

[ 0 1 0 7 ] 0 1 1 «ctet>r. mi©^- K*»6GjS3*i 
fc 8 SOWDM^i^tt, EDFA92 KA*t3 
ft. JWBatCWDM*^ 7 3©-:£©AS*#- hicA 

-e-ur. iftiejiaRg 5*6©u— t^tfeWD 

M*^7 7 3©ffc£©AS*tf- HtA*f£ftS. fliie* 

20 

[01-08] WDM*^77 3(cAS*3tlfcWDM^ 
7 3t?^Snr*7r-r^7 4(CAS*SnS. ft^r 

^<7 4B. 010 K^-r&s#srtfi*£^o#7 t -r 

^"C*0 . [558 ] teJ:^ [SCO ] #IBJB#fc:j5Btrstt 

[0 10 9] #7T4'<7 4*6»fflSftfcHie#. W 
DM:£^m^fc<fctf43fc&il£K:«fc-?-C£OfcWDM 30 

SfH&^-Hlg? -< W©WDM*^5 1 
0 1 CCA*f3ft£>. WDM*77 10 1(1, w 
D Mttltm^te J: J>* 4 #»«^{C J:^t4DfcWDM 

^sat®-*©** 6 4 y&em&tc «t o -c£ c few d 
ssy£m#*^«bfem^sfii3K9 7^fsti/. 

i^DMSSMI^ >; y s ^ ^ 3 >7 ^;u^gpi 0 
2{cA*f3-&-2>. WDM*/7'5 1 0 1©&K?&5K. W 
DM*SC^#©««»i«iBie*©i«fi» J«i jW** 
-Si. [SJ8] tecfcO' K9] ttJ:t>. 4#?£&£tcj: 
oT^i;«*«-«l©iS!fiBF«fe»fil3ti*©-c. a^Tt 40 

<D&&$mt 4 <fc ■? X Sl D ^7fe<t-^©KS^ 
« £ ©R3 fc«j£T ft « <fc t ». 
[0 110] ^^ft^SftlHlS§9 7«, If 2©^^ 
»£ISI— ©flWSfc©-?. -€-©tti»**IS-r*. US?** 
->a>7 -f-rt^SPl 0 2B. WDM* ^-7 1 0 
S ft fc 4 *«E«^**^fiR -T S7ctc^o /c*fl-s|£W D 

[oil i ] ';i?x^3>7.y ji^an o 2«. 

«. M?fa-t#7^Jl/$ (acousto-optic tu 
nable filter. fc(T. I" AOT F J 4 WET*.- ) 50 
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fflractawrafs. aotfb, ««*^a*{cj:») 

KRFJ^&ffc©miE£EP^?-£t £tecfc^-C£t;3-fe^ 
.5. COAOTF^ftffit -2)Cir^JM5|8Sl 0 4KJ: 

oTAOTF(cEp»nr*RF«aa»*«i»r*ciK«fc 

0, 'jyxi>^a>7 -< )\>$U 1 0 2«:A*f3ftfcWD 
M:£5&fc{i#tt. WDM*77 1 0 1 t*#Sli3ftfc4:)fc 

chlich2 £*aWfr3;te«>K:tt. 

ch i*anfr4RFjaaK»ich2*a»T-r*RFja 

£ * A O T F iCWtat S C £ *C«t 
[0 112]*fc» >;i?x^ 3 >7 4>l>$m>\ 0 2 
tt. WLHC. WDM55FSCJ6fi#©ch»»^WfflSSn 
fcF BGtcn€.FBG*a»?rS^^ 7?i*»?>«JSR 
tiCifertS. Cti6^FBGB. WDM^i 

^© c h ttK^t>-&r*j|jB^»cc*ji>'r » 8 fflffl^S 
ft. §F B G©j§$B*>Ctffcga:. Sch. ©ttfitc*ft 

8 fi© F B G *> e^KT^ # c h ©i&gfc: * fcabi* 
£«**»oFBG*jilROTlB^K«8BttSiW-S. C 

©nwtc*«9iiK 1 o Aicjzixxj ??*ffi®-rzc 

£JC<fc9. ■;yxi'->3>7 ^;U5fg|Jl 0 2K:AW3ft 
fcWDM^SfffB, i§JR$n/cFBG*3l®T^C 
iJCcfcO. WDM*?5 1 0 1 T»iShfc4*j!ffl^ 

[0113] ffSOc h^DiWcTDM^fl 

5 1 0 3 4cA*f$4a-5. »A^«-^*fi£I5ISS9 6 

r£j&£ftfc»A-T^#:)te«^&WDM#:7'7 1 0 3 ic 
A*f$n.5. #A*(g#Smi51iS9 6«, 02©HSS^ 

©«RJc&©-C. *©K?l*«ft-r*. 
[0 114] WDM*7*7 10 3B, BfJ£©ch*Bl»J 

Steatite w d M^^ft#oc»A-r ^ * *ft#*^-r 

[0 1 15] ifefc. l#3©|ISS^«§-Ctt. WDM*^7 
1 0 3 OtRK*7 4**78 tW&fldP* C<DW&0 
ftK. *7^^7 8B, f7T^^'7 4iWDM*7• 
5 10 1 £©181. WDM#7'5 1 0 1 £ ^1*^3 > 

7 4*$® 1 0 2£©ia. */ctt. y^x^3>7^ 

;U^SiJl 0 2iWDM*^7 1 O3i0^©^%©^f 

[0 116] *7^Jl/jr7 8 3&»6Wta3ti?tWDM3Era: 
j£flt#B. EDFA9 3(Cj:-pTiti|@Sn. -X<DS— K 
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&§zw tm3 (ommum t ©*tisw&) mm 6 kib 

7710 1 tc*tlS U Mffl^&KMffll^& 1 0 4ftttl£ 

[0117] 111^7 (cffil^fM3£*3©S9lflB«£ 
©*tj£H«Ccoc»Ttt. H£#g»367T 4><7 4K*f 
JtU ^KfSttWDM*?'? 1 0 1 (CftftCU Mini 
M^KBy i^^a ^rt^Sin 0 2K*flSl/. » 
AfSBWDM*77 1 0 3&c*fic;u M®^&KIH& 10 
@S§ 1 0 4 &c*f JfT -5- . 11*31 8 KI2tB©f£BJ3 <h ft 2 © 
SI^^,<b©#lSW&K:oi,>TB. #*e#Ktt*Mfc* 

j&i§]3g9 6«:>!trs-rs. 

[0118] (*3©lttS»«©ffffl»*) C©J:5fc 
Iffi&DOADMtCteOT. 8&©WDM^5fefl-^*> 
6. ch3. c h 5*5^^0 h 6 ■ if A 

jSJ^SJCte^TB. fMMeI8& 10 4tt 8 <1©T L D 7 
0©if*6»«-»A«attlc9l/l,>fft©TLD7 20 
O^SiR-T-5. C©^rtt_c h 3., chSfeiVch 
• JfA-r^©-^ 3ffl©TLD7 0, #I*B. 
TLD7 0-l~7 0-3£jmRT&. ■€■ l/T. ttiaiaK 1 
0 4«, cn63<l©TLD7 OfCc h 3 , ch5*J.=fc 
Xfc h6frC4^ig^ ; &4.i;$-t±-5)^SAp3 > A p5. A. 

pe (ft^^<a P 3. co P s. £o P 6) ©a^^^-n^n^ 
[0119] cc-c, &Mvtc&mmmt> wdm*^ 

57 ir^jgSn-5/tJsb, &t&KA P 3. A P 5. Ap&SrT 

LD70-1—7 o-stct'Ocfc^tcSJD^rrfeJ;^^ w 30 

DM*7"7 7 lTMSnfcftSi^Sa)p3, cop5. cop6 
©»S#tt. FA7 2-Cifi!iI$n-CWDM*7*7 7 3tC 
A*f$^-5>= FA7 2©fiJf§B. ^7T^^*7 4t?43fe 
c t ©CC^ttfU^r £> S . 
[0 1 2 0 ] 0 1 1 tC^-rSSTaiCfeW^mr©^- F*> 
e>C©^- F«:AW3ns#W. SI 2 (a)tc^-rJ: 
9tC, ftjgj&gtcol ~co8 ©8<l©7feft^ (WDMJS 
7cft#) 

[0121] C©8iI©7fcit-*tB. ftJi&lfccopS. cop 
5. a)p6©®i23feiWDM*7'7 7 3 -C^^n. #7 40 
r -<^7 4tcA*f$*l£. ^LT. 8 <I©7cHs-*tB. 3fe 
7 7 4*1 441-C. ftJl&&cop3. cop5. cope©®®:*; 
tCcfc-^T [5S8] *JJ:c>' [5£9] Kfi£5 4#«S£*il§ 
C3ft£= C©fc«>. 01 1 iCrjk-rmWib icistt 
7 4*1 4©l*fctiig©7fcB. 012 (b) tc5*rrj:9 
«c. 8Ji«£fccol ~co8 ©8<I©»5f. ftHSa»a>'p 
3. co p5. a>p6©i®ia^fcJ:c>*ftjg^co3#. co 5#. 06 
#©3ffi©4:^gl^K<£S7c;{f^-C$>S. CCT, 4 

^ii-^ocj:i§7fe(t#». -en-en?t:©7icm-^iP— 

©W**«tf. 50 
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[0 1 2 2] Cft6©7^f-©"5^©;ftJ§#tifcco3#. co 
5#. co6#©3{I©7g{I-5§B> TDM*7"7 1 0 1 -C^Ot 
3nT^fe3feft-^«@SS9 7{CA*f$n-S„ C©fc 
«K 01 ltcSfMctB. 012 (c) ICm-TJ:^ 
(C. ftS&ifcco p3. cop5. <ap6©Sbg:fcfc«fct>*ftjgi£tfc 
col ~co8 ©WDM^^ff-^-C^-5. C*T,k©7cB. 

fMfiPiuss 1 0 4 3 *i& y y * * %/ 3 > 7 ^ ;i/£§B 
1 0 2KA*f§n, ^js^tstco3 . co 5 . co6 oytm^ 

tififRKi&iPtiZ. C©fc©. 01 1 temTSffdrii^ 
012 (d) (C^-r«fc5K:. WDM^*f#fCch 
3. ch5fc±tfch6tc jW^ftS. 
[0123]tl/t. r^fcj *J*"?WDM#53Bfc»# 
B. if A7E{f-^£j&|5I8g9 6 -C^JSi* tt/c c h 3 . c h 
5fcJ:c>'c h 6©7te<s# <ftJ§j&$!co3 . co5 . co6 ) 
iWDM^T 1 ? 7 5t^S?ni. C ©?<:&. 11 ItC 
^-r@dTe-C». 012 (e) tc^jVrJ:5fc:. ft^ig^t 
cop3. cop5. co p6©Sj437fe. ftJS*g&col ~co8 ©WD 

[0124] zfthnffi&Ktwvuttftmmx. % 
7 wt7 8fcA*ts*i. mmyt&mmztiz. cote 
©. 01 ucfjk-rmmfvte. 012 (f) tcTK-Tcta 

icH^jg^col -co 8 ©WDM^*ft-^-C*-S>. C ^ 
ltch3. c h 5 <fcc>* c h 6 {GRTfcttW «**tf* 
M-§-* s Jf A 3 nffe© c h iC B C © y - F tc A*f B?©fff IE 
S ftfc 8 ?gCD W D Mtt&tm^&'XO y-lr^m 

[0125] fete, *3<DJtireWC4ft>T. IfATtfl 

#^^@SS 9 6te<t ^^^m-^iiiEiss 9 7 tc5t-r h • 

1 0 4 ©MttB. ® 2 ©HS6^SiiK«lfe© 

■c. ^©^^tt-Bg-r-s. ±^©^itb. 

5 c h OW& t #AT 5ch ©fflSi 2ittc&. 

nxti> c tKDtim&fti&.-rz c h©MStJiiT«:ur^ 

KB. M^fffil&OCtiC^i. 

[0126] jjijt©<fc ^tc, msoimmmicisvzo 

AD MB, 3jiJfP|5|8§ 1 0 4 . ©^7^9 5. WDM^T" 
5 7 3, %Vr 4*1 4fciOTDM*y7 lOlKi 

o-cfi.*©<i^t-cfe^-cffS©c h^i-sci^r 

^^>3>7 -f ;l-^g(51 0 2. WDM*7 7 1 0 3*$=fctf 

tc7 $ 1 8 {c«±: ^ -eff *©ffl»re* o r ffig© c h 
^ifA-r^ci^-c*^. 

[0127] 0 1 ©!Qt7fcM&t> hm3<Dmmm 
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[0128] *fc. WDMM*i§iL-C. * 1 ©* 

*B^»tc*5i»r»3 2 as*. m2<Dmm^m%saum3 

Ltcti^ CftKEB^SftS &©"?«&(,>. ffl©^lg 

[0129] 3 fH 1 ©faWKBKc*l,»Ttt. WD 
M^S^{f-^?r*7'7 5 4^J;oTSKt/cA5. Ctitc 10 
RESniiOtltttl,*. WDM735&ft«-St* 

*2 ©siJij&a&tecfctfSfr3 ©Hi&BSSfcfc^T 

* (Franz-Keldysh effect) <<C&*)%**y ■ *VfZ> 

[0 13 0] S6«C. »l<C4t**»«:*il»Ttt, TL 
D5 0(cJ;-3T^c7T-f>'-?5 3*5«f:U : 7lc7T-<-'^6 2© 20 
W#«cJMi#*^-r&«fc5i<:0fca*. t W ><6 2- 
KajS**ffil&-r*TLD*S6K:fe^ IfflRtt. BO* 
{cBje**fl9&T4J:5K:U"C«»J:t». Sil 2 ©Hiii^JS 
fci^I 3 ©HJBKBKte t»T tt. fflj&HK 9 5 {C«k 
t3e7 7 ^^74*Jct0 ! 3fe77-fA7 6©Pi^r«:BiS* 
*«*&TSJ:5K:U/a&i. *7t^7 6 ici&@:5fc*« 
tt-T Aj@j£««: $ 6 tC 4> 5 1 fflRtt . 81 « fcftjg** 

[0131] $rc. jm©*ttae«i&ir>uj(f3©n»» 

l£. TU-f^iSSSIelSftS^f- (arrayed waveguide gratln 
g : AWG) ft.i'OffeOWDM^y^^fffltiC 
-C#S. ^l©H«tJg«!5:t>L^3©||*fe»JSI 

fcatc*ft^K3Wb#£t;T:(r»s«^«:tt, ftft&tt* 

ffi«TS»tS(1i«S=&jlMStt/'cf*K:*7-7 5 2.73 

»?fi«g%ii3as-&/cfifc^©y- F^m-rsi^tc 
skc*ji»t. &^o D n ©g^fr<t'ri&£.-r£j§:<H7t* 

K±-r S teat). Sir© ^ - F <t *3 AS* 5 ftfcW D M^3fe 

<i#* 5 ±^©i!5S% s nr ^:© ^ - F ^ W Hi $ n 5 ^ -c 
©ra©^rn©@Bif tc^KfK d r£>s^©7tr ^ y 
u- ££i£ttSct 5 kts £fc? air* £. 

[0133] 

[»B©5ai*j fft^gi 1 fe zumm 3 {ctat£©^Bjr so 
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ct 0 . ffis©«s© 1 ffl©#flH***NSrr scim 

[ 0 1 3 4 ] UT. 11*352 . It*il4 fccfc tffi#il 

*wrsc ffi.«©jgfi© 1 m<D%mma 

J14 (cetKDAWrtt. ^l*7r^^*3J:U t *2^7 
t -Y ^'^^fS©^SffiHK:i5^T^ft^^t5«^©7c 

(, » J; 5 icr & C £ WC % -5 . 
[0135] Sf*3l5, M*gt7*iJ:J>-fit#if 8 
fciatt©»W-Ctt. #7 r -f ^-CgC £ 4 3fc&?g^* 
WfflT & Citci^ ^©8*T^o«»©#ffi#* 

-jfA-r-sc; se>&c. it*3i6tcietg 

©^K-CCi, 7^77 W /<+T?iBCS4#«Hl£*jfUJB-r 
2> C t ec J: K> . ffiR©jSfi-C3&»o«R©3fefl|-**»iK-S- 

[01] fftPB 1 L»*JB4 tciatt©5BK©JBQl» 

ts^^-rar^^. — 
[ s 2 ] 4 ^ii-^cc j: 9 ffig©#m-^*» a • a*-r 

[S3] W^SKIfBig©^©^^^^^* 

[04] M*39 6 45 <fc Vm*m 7 (ciai£©^Hj©MS« 

[05] ^l©Hift»«ltC4i^^OADM©^%^-r 

[06] mi©*6S»M©OADMtC*j^-5SfiM©7fe 
X^i7 h;U^T0T*-5o 

[0 7] ^l©Hit^©OADMtC*J^r4^g^ 

o $ <±h%v 7 4 ^'©^s^-tSc^^m^-r*) 

So 

[08] ^2©||jte^(c*5^^0ADM©1t6S;^-r 

0r*-5„ 

[ 0 9 ] m 2 <Dmsm^<D oad m(c*jw ^ si^f©* 

7,^.^ f-Jl/€:^T0"C*)-S. 

[010] *2<Z«aeia*©OADM«:*Jl>r4*!fiiB 
[011] *3©*»&*fcfcWSOADM©«j£*m 

T0-e*s. 

[012] ^3©*iS^SI©OADM{C*i^^S^T© 

[013] »OOADMOM5:mtI-C*4. 

[^©SiBJ] 

1. 5 • #A3SEH 

1 0 4*«ffl^»tt*S 

1 1 4^?^il^#A#S 
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12.23 ®g3fe»£^B 

13.24 ®m^& 

20 miytyr^^ 

2 1 • »A*g 

22 m23fe^r^^* 
2 5 

50,7 0 *a.—J~?Jll>—9 
5 3, 6 2, 7 4, 7 6 ?£:7y-i>^ 
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*54, 75, 101, 103 WDM^777 
5 5,61 %V-*r*\s-Z 

57, 97 ttmtm^m^ 

5 8 S«iS3t7-f;l/* 

5 9, 9 6 JfA3fcft#£J&l3S§ 

6 3,7 8 

9 5 BfijHK 

10 2 W^ZlsalsV -f JU£fl» 



[0 1 ] 



fS*3g i fcv > 4 Warsaw* 



1 



f&lWDM 

"7 



ri 3 



-A 1 , 



^1 4 



5 2 WDM i 



^wl - — am — i » a^s 




[05] 




Sofa i Stg|ljS^r-f^W» 

TLX): fa-t^^l^-f 
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[H2] 



(a) 



ma 



tub 



cue 



(b) 



cl» 1 o>2 a> 3 a>4 o>5 co 6 a>p5 
ill 12 13 14 IS 16 IpS 
d^l ch2 ch3 ch4 ch5 cb6 



(c) 



oo6#co$§a)4#m3#a>2#a>\# fkm&& 
16#1S#14#13#12#11# 6 



-r- 



(o)1+g>iV2 (<u6+o>r)/2 



(d) 



o>l 0)2 Q)3 oj4 o>5 0)6 eup5 o)6#a>5#Q>4#0)3#a>2#o>l# 
1112 13 14 15 16 IpS 16#15#14#13#12#H# 
cfal ch2 ch3 ch4 ch3 cbfi 
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IlWDM 

Z 



O ADM 
4 



r2 3 



2 1 



j-2 2 



I2WDM 



X2 5 



r 2 6 



03 WDM 

^ — 



[04] 



5 




01 WDM 

7 



r3 3 



S3 2 



S2WDM 



WDM^ 
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3f582 0 0 1 -7 7 7 5 4 



(a) 



(b) 



(c) 



(d) 



(e) 



(f ) 



[06] 



g>1q)2**g)s*""* 0)32 
H^2*»Xs'"* A 32 



4 3fefeil^J:5 



q>1o)2" tiJS-'"' 0)32 ops o>32#**-a>s#-- a>2#a>l# 
iU2"As *32 lps l32#--*Xs*-»i2#Zl# 



WDMK; 



a)ps a> 32#- '(cas#)* cd2#(d 1# 
lps l32#--(Xs#)-X2#Xl# 



a)ps a>32#*- # 6)s¥'*a)2#a)l# 
Aps ^32#-*^.s¥**l2#ll# 



4 3fe«S^«t5 



a>l$a>2$«4>s$-*'o>32S oops a>32#"- a>s#" ©2#a> 1# -feJSjMfc 

^l$a.2$-is$---X32$ ips X32#--^s#--l2#Xl# j£g 

®)fi#*5«J:T* (b) 

4#&il^fc:J;D3y£ 



a> l$a>2$*a>s$*" a) 32$ 
AlSA2$-£s$**«Z32$ 

(a>l=ail$ x a>2=a>2$^ a>s=a>sS* coii=ajs$) 
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(a) 



(b) 



(c) 



<d> 



[09] 



4 



<uS# «>7i 
XS# X7# 



a>4# *>2*»1# «pt «Jp7 
X4# A2# AW Apg Xp7 



XI X2 X3 X4 JL3 X6 X7 IS 



4 3t&iB-&J2iJ:5 



«p4 o»p2<i>pl g»1 »2 *)3 o»4 aS «6 «7 018 A 
Xp* lp2Xpl 14X5 Z6i7i8 



»S# «t7# *4# «2*al* o>pt d»p7 *p4 np2«pl 

XV A7# X4# X2i XI* XpfXp7 Xp4 Xp2Xpl 



4 3fe&m-&fciJ:£ 



(e) 



«)» *)7» 
X8# X7« 



X4# 



X2I Xli 



•ape 4>p7 
XpS Xp7 



09 p4 



a)p2o»pl 
Xp2Xpl 



all o7# 
XS# X7f 



(f) 



X4# 



<u2f 6J[# 
X2# Xli 



apt ap7 

Xp8 Xp7 



«3S *)5¥<d6¥ 
X3V X59X6¥ 



4 3tfe%^tcJ: < 5 



09 p4 «jp2»pl 
Xp4 Xp2Xpl 



mmx&xtfi (b) 

4 3fefc*g<& K: <t 9 £tf S Hit 



a> lS»2S«3¥Q>«*5¥a6¥*o7$« 
X IS X2S X 3¥ X 4$ X SI X 6* X 7* X 



X WX2$X3¥ X 4$ X»X 61 X 7IX vH 
<« 1=»1S, »2-o»2^ a>3««3¥. o4-a>4S. »5-m5X, fc]6-m«. *>7=«7$, «*-<o«$> 



(23) 



&H 2001-77754 




C24) 



<&m 2001-77754 



[012] 



(b) 



(c) 



11 12 13 14 13 16 17 1« 



mm mil bU 
16(1 13* 13* 
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Q)p6cjp3 *jp3 
IptflpS lp3 



ffll M2 <»3 »4 «3 co6 «7 at 
11 12 13 14 13 16 17 It 



(d) 



(e) 



(f) 



#GBtft -^ft 97- i i 
« A » j j 






























1 



<*p6«ap3 0»p3 

Ip61p3 Xp3 



<ul <u2 083 to 4 »S u6 «o7 ao» 
11 12 A3 14 13 16 17 ll 



lpfiipS lp3 



ail m2 «4 
11 12 14 
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o»p6«»p5 t*p3 col to 2 »3 «4 op 5 «i6 «7 «8 4&KiJ#$if 
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